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DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statement filed 03/01/2004 fails to comply with 37 
CFR 1.98(a)(2), which requires a legible copy of each U.S. and foreign patent; each 
publication or that portion which caused it to be listed; and all other information or that 
portion which caused it to be listed. It has been placed in the application file, but the 
information referred to therein has not been considered. 



Allowable Subject Matter 

Claims 1-11 are allowed. 

The following is an examiner's statement of reasons for allowance: 
Claim 1, the prior art of record does not teach nor suggest, in the claimed 
combination, a magnetically latched solenoid assembly comprising: 
a housing, said housing supporting; 

a solenoid subassembly and a magnetically latching subassembly laterally 
spaced from said solenoid subassembly, said solenoid subassembly comprising; 

an electromagnetic coil, a tubular mandrel supporting said coil and Including a 
through-bore, a moveable armature having at least a portion thereof supported by and 
longitudinally moveable within said mandrel through-bore and being responsive to 
electrical energization of said coil; 

a stationary magnetic pole piece located proximate to one end of said mandrel 
through-bore; 

an operating member secured to and arranged for concurrent movement of said 
armature; 

said magnetic latching subassembly comprising; 

a magnet holder slidably received by said housing, a magnetic coupling member 
secured to said operating member and arranged for minimal air gap magnetic latching 
engagement with said magnet holder upon longitudinal movement of said armature and 
said operating member; 

said magnetic latching subassembly further comprising; 

at least one permanent magnet; and 
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biasing means arranged to momentarily prevent impact movement of said 
coupling member relative to said permanent magnet subassembly resulting from 
abutting engagement between said movable armature and said stationary pole piece, 
and for such time that magnetic attraction between said stationary magnet subassembly 
and said coupling member has reached sufficient force overcome the bias of said 
biasing member and the magnetic reluctance of said minimal air gap. 



Claim 2, the prior art of record does not teach nor suggest, in the claimed 
combination, a bi-directional solenoid comprising a tubular housing, said housing 
including; 

first and second axially spaced solenoid assemblies supported by said housing, 
said solenoid assemblies each comprising an electromagnetic coil and coil supporting 
mandrel, each of said mandrels containing a through-bore, and a magnetic armature 
slidably received by a respective mandrel through-bore, and reciprocally moveable 
operating member secured to each of said armatures and alternatively axially moveable 
upon movement of a respective armature responsive to electrical energization of a 
respective one of said coils; 

a stationary magnetic pole piece located intermediate said solenoid 
subassemblies, and 

a first and a second magnetic latching subassembly, each of said magnetic 
latching subassemblies being respectively longitudinally spaced from said first and 
said second solenoid subassemblies; . 

each of said magnetic latching subassemblies comprising ; 

a longitudinally moveable permanent magnet subassembly containing at least 
one permanent magnet, 

a magnetic coupling member arranged for minimal air gap magnetic latching 
engagement with said longitudinally moveable permanent magnet subassembly upon 
longitudinal movement of said armature, and 

biasing means arranged to momentarily prevent impact movement of said 
coupling member relative' to said permanent magnet- subassembly resulting from 
abutting engagement between said moveable armature and said stationary pole piece, 
and for such time that magnetic attraction between said longitudinally moveable 
permanent magnet subassembly and said coupling member has reached sufficient 
force to overcome the bias of said biasing member and the magnetic reluctance of said 
minimal air gap. 
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Claim 3, the prior art of record does not teach nor suggest, in the claimed 
combination, a magnetic latching solenoid comprising a housing, said housing 
containing: 

a solenoid assembly, said solenoid assembly including; 
a wound electromagnetic coil, 
a stationary magnetic pole piece, 

a magnetic armature operated by said coil and movable in a direction towards' 
said pole piece, and 

an operating rod secured to and movable with said magnetic armature; and 

a permanent magnetic latching assembly, said magnetic assembly including a 
permanent magnet latching circuit structure comprising a magnet holder and a 
permanent magnet secured to and supported by said magnet 

a magnet coupling member mechanically secured to said solenoid armature and 
movable therewith and being arranged to magnetically mate with said magnetic latching 
circuit structure upon abutting contact of said armature with said stationary pole piece, 
and thereby establish a minimal air gap between said coupling member and said 
permanent magnet latching structure, and 

biasing means arranged to bias said coupling member in a direction away from 
mating contact with said permanent magnet latching structure, and whereby upon 
achieving abutting contact between said armature and said stationary pole piece, the 
permanent magnet attraction between said coupling member and said magnetic 
latching circuit structure is sufficient to overcome the biasing force exerted by said 
biasing means. 

Claim 4, the prior art of record does not teach nor suggest, in the claimed 
combination, a magnetic latching solenoid comprising: 
a housing, said housing containing; 

a solenoid assembly, stationary magnetic pole piece laterally spaced from said 
solenoid assembly and a magnetic latching assembly laterally spaced from said 
solenoid assembly and from said pole piece; 

said solenoid assembly including; 

a nonmagnetic tubular mandreLhaving bore and having a first and a second end, 
said first end terminating at and supported by said stationary magnetic pole piece; 

a bobbin-wound coil positioned circumjacent to and supported by said 
nonmagnetic tube; 

a magnetic armature plunger, said plunger being slidably received by the bore of 
said nonmagnetic tube, said armature plunger having one end normally abutting 
said magnetic pole piece; and 
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an operating rod secured to said armature plunger and extending outwardly of 
said housing; 

said magnetic latching assemblies including; 

a magnet retaining subassembly, said subassembly comprising ; 

an outer magnet holder supported by said housing and including through bore 
arranged to receive and secure a middle magnet holder, said middle magnet holder 
including threaded bore and at least one inwardly facing cavity, at least one permanent 
magnet disc residing in said cavity, an inner magnet holder abutting said permanent 
magnet disc and including a through bore, and a threaded clamping screw seated within 
the bore of said inner magnet holder and threadingly engageable with the threaded bore 
of said outer magnet holder; 

a helical coiled biasing spring having a longitudinal pSrtion surrounding said 
middle magnet holder, said middle magnet holder and said longitudinal portion being 
seated within the recessed area of said outer magnet holder, and the remaining 
longitudinal portion of said biasing spring extending inwardly of said 
housing; 

a magnetic coupling member including a reentrant recessed area arranged to 
receive the innermost coil of the remaining longitudinal portion of said biasing spring, 
said coupling member including a flat, inwardly facing surface arranged for abutting 
contact with the outwardly facing end surface of said armature plunger for cushioning 
movement of said coupling member against the bias of said coiled spring and with the 
outwardly facing surface of said coupling member being arranged for magnetic latching 
contact with the inwardly facing surface of said inner magnet holder, said magnetic 
coupling member, when in closed latching position relative to said inner magnet holder, 
providing a substantially zero air gap between said coupling member and said inwardly 
facing. 



Claim 7, the prior art of record does not teach nor suggest, in the claimed 
combination, a bi-directional dual magnetic latching solenoid comprising a housing, said 
housing containing: 

a stationary magnetic pole piece; 

a pair of solenoid assemblies, each of said solenoid assemblies being spaced 
from opposite sides of said stationary pole piece and each of said solenoid assemblies 
including; 

a wound electromagnetic coil; 

a pair of magnetic armatures, each armature of said pair of armatures being 
operated by a respective one of said coils and being alternatively movable in a direction 
towards said pole piece; and 

an operating rod secured to and alternatively movable with each of said magnetic 
armatures; 
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magnetic armature operated by a respective one of said coils and being movable 
in a direction towards said pole piece; 

an operating rod secured to and alternatively movable with each of said magnetic 
armatures; and 

a magnetic coupling member mechanically secured to a respective one of said 
pair of said solenoid armatures and movable therewith, said coupling member being 
arranged to magnetically mate with said magnetic latching circuit structure upon 
abutting contact of a respective one of said pair of armatures with said stationary pole 
piece, and thereby establishing minimal air gap between said coupling member and 
said permanent latching circuit structure; and 

biasing means arranged to bias a respective one of said coupling members in a 
direction away from mating contact with its respective permanent magnet latching 
structure, and whereby upon achieving abutting contact between a respective one of 
said armatures and the side of said stationary pole piece, the permanent magnet 
attraction between said coupling member and its respective magnetic latching circuit 
structure is sufficient to overcome the biasing force exerted by said biasing means. 



Claim 8, the prior art of record does not teach nor suggest, in the claimed 
combination, a magnetic latching solenoid comprising: 
a housing, said housing containing; 

a solenoid assembly, a stationary magnetic pole piece axially spaced from said 
solenoid assembly, and a magnetic latching assembly axially spaced from said 
solenoid assembly and from said pole piece; 

said solenoid assembly including; 

a nonmagnetic tubular mandrel having a bore and having first and second end, 
said first end terminating at and supported by said stationary magnetic pole piece; 

an electromagnetic coil positioned circumjacent to and supported by said 
nonmagnetic tube; 

a magnetic armature plunger, said plunger being slidably received by the bore of 
said nonmagnetic tube, said armature plunger having one end normally abutting said 
magnetic pole piece; and 

an operating rod secured to said armature plunger 
and extending outwardly of said housing; 

a magnetic latching assembly including; 

a magnet retaining subassembly, said subassembly 

an outer magnet holder supported by said housing and including a through bore 
arranged to receive and secure a middle magnet holder, said middle magnet holder 
including a threaded bore and at least one inwardly facing cavity, at least one 
permanent magnet disc residing in said cavity, an inner magnet holder abutting said 
permanent magnet disc and including a through bore, and a threaded clamping screw 
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seated within the' bore of said inner magnet holder and threadingly engageable with the 
threaded bore of said outer magnet holder; 

a helical coiled compression spring having a longitudinal portion surrounding said 
middle magnet holder, said middle magnet holder and said longitudinal portion being 
seated within the recessed area of said outer magnet holder, and the remaining 
longitudinal portion of said spring extending inwardly of said housing; 

a magnetic clapper member including reentrant recessed area arranged to 
receive the innermost coil of the remaining longitudinal portion of said spring, said 
clapper member including a flat, inwardly facing surface arranged for abutting contact 
with the outwardly facing end surface of said armature plunger for cushioning 
movement of said clapper member against the bias of said coiled spring and with the 
outwardly facing surface of said clapper member being arranged for magnetic latching 
contact with the inwardly facing surface of said inner magnet holder, said magnet 
clapper member, when in closed latching position relative to said inner magnet holder, 
providing a substantially zero gap between said clapper member and said inwardly 
facing surface. 



Claim 10, the prior art of record does not teach nor suggest, in the claimed 
combination, a magnetic latching solenoid comprising: 

a magnetic tubular housing containing a through 
bore, said housing including; 

a solenoid assembly, stationary magnetic pole piece spaded inwardly from said 
solenoid assembly and a magnetic latching assembly spaced outwardly relative to said 
solenoid assembly; 

said solenoid assembly including; 

a magnetic tubular mandrel having bore and extending coaxially relative to said 
housing bore and having a first and a second end, said first end terminating at and 
supported by said stationary magnetic pole piece; 

a bobbin-wound coil positioned circumjacent to and supported by said non- 
magnetic tube; 

a magnetic armature plunger having a through bore, said plunger being slidably 
received by the bore of said non-magnetic tube, said armature plunger having one end 
normally abutting said magnetic pole piece and having its opposite end lying 
substantially coplanar with the plane intersecting the second end of said non-magnetic 
tube, said plane being substantially normal to the longitudinal axis of said tubular 
housing; and 

an operating rod slidably received by the bore of said magnetic pole piece and 
being secured to said armature plunger; 

said magnetic latching assembly including; 

a permanent magnet retaining subassembly, said subassembly comprising; 
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a longitudinally inwardly moveable outer magnet holder slidably supported by 
said tubular housing and arranged to normally provide a pre-determined axial gap within 
said housing, sad outer magnet holder including a through bore arranged to receive and 
secure middle magnet holder, said middle magnet holder including a threaded bore and 
at least one inwardly facing cavity, at least one permanent magnet disc residing in said 
cavity, an inner magnet holder abutting said permanent magnet disc and. including a 
through bore, and a threaded clamping screw seated within the bore of said inner 
magnet holder and threadingly engageable with the threaded bore of said outer magnet 
holder; 

a helical coiled compression spring having longitudinal portion surrounding said 
middle magnet holder, said middle magnet holder and said longitudinal portion being 
seated within the recessed area of said outer magnet holder, and the remaining 
longitudinal portion of said compression spring extending inwardly of said housing; 

a magnetic clapper member slidably received by the bore of said tubular housing 
and including a reentrant recessed area receiving the innermost coil the remaining 
longitudinal portion of said biasing spring, said clapper member including a flat, inwardly 
facing surface arranged for abutting contact with the outwardly facing end surface of 
said armature plunger for biasing movement of said clapper member against the bias of 
said coiled spring, and with the outwardly facing surface of said clapper member 
arranged for magnetic latching contact with the inwardly facing surface of said inner 
magnet holder, said magnetic clapper member, when in closed latching position relative 
to said inner magnet holder, providing a substantially zero air gap between said clapper 
member and said inwardly facing surface of said inwardly moveable magnet holder. 



Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bernard Rojas whose telephone number is (571) 272- 
1998, The examiner can normally be reached on M-F 8-4:00), every other Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Elvin G. Enad can be reached on (571) 272-1990. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



